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Proposed Guidance on Relative Standard Errors 
 

The Energy Information Administration (EIA) continuously seeks methods to improve the accuracy of 
survey estimates and to restrict publication of unreliable estimates.  Estimates are obtained from sampled surveys. 
The following guidance is intended for EIA sampled surveys.  EIA surveys are listed in Appendix I and a 
description of the sample design is available in Appendix II for the sampled surveys. 
 
In order to reduce respondent burden, reduce cost of survey operations, and to provide more timely and accurate 
information, samples are conducted rather than a census.  Many of the samples are based on cut-off or probability-
proportional-to-size designs because they involve skewed populations.   In addition, some of the surveys involve 
stratification either by state (or region) and/or type of customers (residential, commercial, and industrial).   
 
For sample surveys, one method utilized to assess the reliability of estimates is to measure the standard error.  Even 
though these samples involve different sample designs and estimation procedures, the relative standard error (RSE) 
is a useful tool to define the confidence interval for the estimates.  RSEs provide survey staff and data users with a 
method to assess the reliability (and limitations) of the estimates produced by the sample.  The RSE guidance on 
uses of RSEs is generic; further study is required to evaluate use of RSE in special cases, i.e. small area estimation. 
 
Most of EIA’s sampled surveys are design-based. Only a few of EIA’s sampled surveys are model-based.  The 
model-based surveys include EIA-826, “Monthly Electric Utilities Sales and Revenue Report with State 
Distributions”, EIA-906, “Electric Power Plant Report” and the weekly Petroleum Supply cut-off based surveys.  
The EIA-826 and EIA-906 make use of regression imputation.  The RSE estimates are calculated to account for 
missing data on the EIA-826 and EIA-906, whether missing due to nonresponse or because no response was 
requested (nonsampled population)1.  Further information on application of Relative Standard Error under a 
Superpopulation (RSESP) for hydroelectric generation is available in Appendix III. 
 
The particular sample used is one of a number of possible samples of the same size that could have been selected 
using the same sample design.  Estimates derived from the different samples would different from each other.  The 
difference between a sample estimate and the average of all possible samples is called the sampling error.  The 
sampling error of a survey estimate is a measure of the variation among the estimates from all possible samples, 
and thus is a measure of the precision with which an estimate from a particular sample approximates the average 
result of all possible samples.  
 

A Relative Standard Error (or coefficient of variation) is the standard error presented as a percentage of the 
estimate itself.  The precise equation depends on the sample design and estimation procedure.  The sample estimate 
and relative standard error can be used to construct interval estimates with prescribed confidence that the interval 
includes the average result of all possible samples (of a given sampling rate).   
 

The following interpretation of reliability of estimates would be useful in evaluating estimates of end-user surveys, 
while more stringent criteria might be appropriate when evaluating monthly/weekly estimates, especially prices: 
• Is an estimate with an RSE of 10 percent or less reliable? 

95% confidence interval is estimate +/- .20 * estimate for RSE = 10 
Conclusion: Estimate is generally reliable 

• Is an estimate with an RSE between 10 and 30 percent reliable? 
95% confidence interval is estimate  +/- .50 * estimate for RSE = 25 
Conclusion: Estimate may be reliable depending on how it is used. 

• Is an estimate with an RSE between 30 and 50 percent reliable? 
95% confidence interval is estimate +/- .80 * estimate for RSE = 40 
Conclusion: Indicates estimate is subject to high RSE and should be used with caution. 

• Is an estimate with an RSE greater than 50 percent reliable? 
95% confidence interval is 0 to 2 * estimate   for RSE = 50 
Conclusion: Indicates estimates are subject to very high sampling error and should be considered too unreliable 
for most purposes.

                                                 
1 “Practical Methods for Electric Power Survey Data” by Jim Knaub contains additional information on EIA-826 and EIA-906. 
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RSEs can be used to improve the survey design and system, and to assess reliability of estimates.  

1. RSEs may be used to evaluate sample design, to select a sample with a minimized variance, or to 
reallocation sample size to achieve a more efficient sample. 

2. RSEs may be used to identify errors, especially for time-series data. 
3. RSEs may be used to restrict publication of unreliable estimates. 
4. RSEs Tables should be published to inform data users about the reliability of estimates.  
5. RSEs may be used for comparing estimates to identify significant differences between estimates or to 

reconcile inconsistencies between data series. 
 
RSEs serve to help data users: 

• To understand meaning and limitations in the use of the data they need elements for a proper interpretation 
and a quality assessment of the data. 

• To assess the reliability and the quality of the data in detail; they need to know methodological aspects 
concerning the data, along the stages of the statistical life cycle. 

 
Providing the following information will assist data users are able to evaluate the reliability of estimates:  

• Definition of RSE 
• Explanation of how RSEs are calculated 
• Explanation of how to use RSEs to construct confidence intervals.    

In addition, providing information on RSEs will assist data users (both internal and external data users) to assess the 
statistical significance between estimates.  Alternative approaches for comparing data to assess the reliability of 
estimates and to identify whether or not two estimates are statistically significant are provided in Appendix IV.   
 
Guidance on RSEs involves identifying and documenting “rules” for employing RSEs.  These simple rules are 
based on principles established in OMB Quality Guidelines and EIA 2002 Standards.  These rules are intended 
as suggestions for ways to improve data quality (reliability of estimates) of sampled surveys.  These rules are also 
intended to ensure consistency in uses of RSEs throughout the agency. 
 
Guidance is intended to seek consistent practices among EIA surveys.  The one practice that varies considerable 
among EIA surveys is the criteria used to restrict publication of estimates.  On one hand, only a few of EIA’s 
surveys restrict publish of estimates with an RSE greater than 10. On the other hand, the three end-user surveys 
suppress estimates only when the RSE greater than 50. Other surveys do not suppress any estimates.  In the latter 
cases, all estimates are published (regardless of the RSE) and users are provided with RSE tables to decide whether 
the values of interest to them have an acceptable level of sampling variability. While the criteria used may vary, in 
each case the criteria selected to restrict publication of estimates should carefully balance accessibility to estimates 
with importance of publishing reliable estimates.  When establishing criteria to restrict publication of unreliable 
estimates, it is important to take into consideration that most data users do not understand the limitations of data 
with high RSEs. 
 
In an effort to support consistency across EIA the following RSE guidelines are proposed: 
 

Survey Planning 
1. In the planning process include staff knowledgeable about sampling, estimation and variance. 
2. Identify issues regarding data quality, including impact on sample on reliability of estimate. 
3. Identify potential uses of RSEs (#4 through 7 below) when planning a sample survey. 

 
Sample Design and Selection 

4. Use RSEs to evaluate if an alternative sampling plan would reduce variance of the key estimates. 
5. Use RSEs to evaluate reliability of estimates of strata and allocate sample to achieve target RSEs. 
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Survey Implementation 
6. Use RSEs to edit data prior to publication, especially time-series data. 
7. Use RSEs to assess if estimates are significantly different from one another. 

 
Data Dissemination 

8. Use RSEs to restrict publication of estimates. 
9. Publish RSEs tables and discontinue publishing RSE row and column factors.  
10. Provide adequate information for users so they will be able to interpret and use RSEs. 
11. Document RSE practices in Operations Manual. 
12. Analysts use RSEs to evaluate whether or not estimates are significantly different. 

 

Illustrations demonstrate how RSEs are used to improve survey design and system, and reliability of estimates:  
 

1. RSEs (variances) have been used to evaluate MECS sample design (albeit with tentative conclusions). 
 

“A Comparison of a Modified Tille Sampling Procedure to Poisson Sampling” by John Slanta and Gary 
Kusch states: 
 
Our first thought was to compare the variances for consecutive periods for each survey: the first period 
being the last use of the Poisson based panel and the second being the first use of the fixed sample size 
based panel. For example, we compared CV’s from 1994 MECS to those from the 1998 survey and they 
showed significant reductions in variance. These results were very promising but we were concerned, 
especially for this survey because of the four-year difference between panels, that there could be factors 
affecting the reduction in CVs other than the change to a fixed sample size. We wanted to compare apples 
with apples and not apples with oranges. We finally concluded that period to period differences were likely 
subject to additional influences other than the fixed sample size for each of these surveys and that these 
influences made such comparisons tenuous. 

 
2. RSEs have been used to allocate sample in order to minimize variance.  For example, the 1994 MECS 

described RSEs being used to allocate sample in the 1994 MECS Survey Methodology: 
 

The expected size of the MECS sample was 23,000 establishments. Because of the randomness of 
sampling, the actual sample size differed. Of the approximately 239 thousand eligible establishments, 
exactly 22,922 establishments were selected, of which 22,173 were mailed a questionnaire. 
 
In selecting the sample, the MECS had specific target criteria by SIC stratum and Census division. The 
targeted sampling errors in terms of relative standard errors (RSE) for the MECS sample were:  
• Zero for total energy expenditures in heavy energy-consuming industries, with all eligible 

establishments being selected, resulting in a census of these industries (see text box);  
• No more than 3 percent for total energy expenditures in nonfuel-intensive SIC industries (2819, 2821, 

and 2869); and  
• No more than 5 percent for total energy expenditures in each of the remaining groups and industries. 
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3. RSEs have been used to identify errors, especially for time-series data.  The following scatterplots 
demonstrate how by identifying and treating outliers, it is possible to reduce confidence intervals.  This is a 
common technique in graphical editing. 

 
The confidence interval (red marks) for the initial scatterplot ranges from 600,000,000 to -400,000,000. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Identifying and removing the outlier, narrows the confidence interval (red marks) to 140,000,000 to -
10,000,000. When comparing these two graphs, please note the different scales. 

-------------PLOT OF GEN (Y) vs Predicted GEN (Y):  SECTYP=CHPs FSRCE=Coal STRATA=N ---------------------- 
U            | 
p            | 
p  800000000 ˆ 
e            | 
r            | 
             | 
B            |                                                                      + + 
o  600000000 ˆ 
u            | 
n            |                                               + 
d            |                                           + 
             |                                       ++ 
o  400000000 ˆ 
f            |                           + 
             |                      + 
9            |                 + ++ 
5            |              +++ 
%  200000000 ˆ    *      + 
             |       +++ 
C            |    ++++                                                                * 
.            |   ++                                   * 
I            |  ++          * **  * *    *           **  * 
.          0 ˆ  +*** *** *  **                               *                      * 
(            |  -- 
I            |   --- 
n            |     ---- 
d            |        -- - 
i -200000000 ˆ              --- 
v            |                 - -- - 
i            |                           - 
d            |                                       -- 
u            |                                           -   - 
a -400000000 ˆ 
l            |                                                                      - - 
             | 
P            | 
r            | 
e -600000000 ˆ 
d            | 
)            Š__ˆ____________ˆ____________ˆ____________ˆ____________ˆ____________ˆ____________ˆ__ 
                0        20000000     40000000     60000000     80000000     100000000   120000000 
 
                                             Predicted Value of Y 
NOTE: 70 obs had missing values.  166 obs hidden. 

---------------- PLOT OF GEN (Y) vs Predicted GEN (Y):  SECTYP=CHPs FSRCE=Coal STRATA=N ------------------- 
     U           | 
     p           | 
     p 140000000 ˆ 
     e           |                                                           + 
     r           |                                                         + 
                 | 
     B 120000000 ˆ 
     o           | 
     u           | 
     n           |                                                           * 
     d 100000000 ˆ 
                 |                                      + 
     o           | 
     f           |                                   + 
        80000000 ˆ                                ++ 
     9           |                                * 
     5           | 
     %           | 
        60000000 ˆ                      + 
     C           |                                ** * 
     .           |                  + 
     I           |                ++ 
     .  40000000 ˆ             ++ 
     (           |           +++ 
     I           |         ++  *   *    *                                    - 
     n           |       ++         *                                      - 
     d  20000000 ˆ      ++    *** 
     i           |    ++   * 
     v           |   ++  **  *                       -  - 
     i           |  ++***                         -- 
     d         0 ˆ  +*   * *            -               *                  * 
     u           |  -----    ---- --- 
     a           |      ----- 
     l           | 
       -20000000 ˆ 
     P           | 
     r           Š__ˆ_____________ˆ_____________ˆ_____________ˆ_____________ˆ_____________ˆ__ 
     e              0         20000000      40000000      60000000      80000000      100000000 
     d 
                                             Predicted Value of Y 
 
NOTE: 70 obs had missing values.  163 obs hidden. 
 



 

 5 10/6/2003 

Alternatively, for time series data control charts can be used to assess survey quality as suggested in the 
recently developed survey initiative.  This method utilizes RSEs to establish confidence intervals.  An 
important issue when utilizing control charts is the RSE criteria for publication restrictions.  It is important 
to understand normal variations in the data to ensure the publication restrictions are not too stringent. 

 
As described in the Survey Initiative:  
 

A control charts displays a process variable as a time series.  Monthly data will have 12 points per 
year, weekly 52 points per year, and annual, just 1 point per year.  Control charts also display upper 
and lower limits, usually determined by the variation in the variable.  Typically, the control limits 
are 2 or 3 standard deviations above and below the mean value of the variable.  The intention is 
that when observations exceed the control limits, an analyst should review and evaluate the 
situation.   

 
Control charts can identify trends, cyclical effects, or unusual patterns, that may not be readily 
observable otherwise.  They can also help to determine if the variance of the survey variable itself 
is decreasing or increasing.  Understanding the variable is critical to making good judgment about 
whether change is need or not. Control charts can be a very useful tool in assessing survey quality. 

 
This chart shows that the RSE is fairly stable, yet if an RSE of 10% is used to decide whether to 
publish a number or not, then about half the time the number will not be published due to the 
normal variation in the RSE.  
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This chart shows that the RSE is fairly stable, yet if an RSE of 10% is used to decide whether to 
publish a number or not, then about half the time the number will not be published due to the 
normal variation in the RSE.  



 

 6 10/6/2003 

4. RSEs have been used to restrict publication of unreliable estimates in 1998 MECS. 
 
The following screen displays 1998 MECS Fuel Consumption Data, “Q” appears twice in the Distillate 
Fuel Oil column.  MECS Tables contain the following footnote: 
Q=Withheld because Relative Standard Error is greater than 50 percent. 
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5. RSEs Tables have been published to inform data users about the reliability of estimates.  
 
The following screen displays RSE Tables published with 1998 MECS Estimates. 
 

 
 
Below is the RSE Table for Energy Consumed as Fuel by Manufacturing Industry and Region (trillion Btu):  
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6. MECS analysts use RSEs when comparing estimates to identify if estimates are significantly different 

or not (or to reconcile inconsistencies between data series).  Below is the most recent comparison of 
1994 and 1998 Manufacturing Energy Consumption Survey (MECS). 

 
As noted:  “All of the 1994-1998 comparisons are statistically significant. Exceptions are noted by ‘NS.’" 

Energy Use in Manufacturing: 1994 to 19981 �

Energy Use 
First Use of Energy  
Feedstock Energy 
'Other' Energy Sources 
Fuel Consumption 
Offsite-Produced Energy 
Byproducts  
Net Demand for Electricity 
Onsite Electricity Generation 
Purchased Energy 
End Use 
Wood and Wood Related Energy 
Sources�

Energy Expenditures  
Purchased Energy 
Average Prices  
 
Other Characteristics 
Number of Establishments 
Floorspace 
Energy Management Activities 
Cogeneration Technologies��

��

Note: All of the 1994-1998 comparisons are 
statistically significant. Exceptions are noted by 
"NS."�

�

Manufacturing Indicators 
(Annualized Growth Rate Between 1994 and 1998) �

Industrial Production 
Index  

 (1992 = 100) �
Producer Price Index  

(1992 = 100)�

Manufacturing� +5.5� Materials�

Durables� +8.9� Intermediate� +0.9�

Nondurables� +1.5� Crude� -1.3�

 �
Real Gross Domestic 

Product  
(Chained 1996 Dollars)�

Output per hour (All Persons) 
Productivity Index  

(1996 = 100) �

  Manufacturing� +4.7� Manufacturing� +4.2�

  Durables� +8.0�

Nondurables� +0.3�

Output per Unit of Capital 
Productivity Index  

(1996 = 100)�

 �
Employment Cost Index, 

Private Industry  
(1989=100)�

Manufacturing � +0.3�

 �
Total 
Compensation�

+2.7� Wages and Salaries� +3.2�

Sources: Industrial Production: Federal Reserve Board Statistical Release  G-17. 
Online; Real Gross Domestic Product: U.S. Dept. of Commerce, Bureau of 
Economic Analysis. Online; Producer Price Index, Employment Cost Index, Output 
per Hour and per Unit of Capital Indices: U.S. Bureau of Labor Statistics Online.�
�

 

Related Information 
1. 2002-9, Edit Procedures  
2. 2002-10, Survey Data Evaluation  
3. 2002-12, Policy for Releasing Information 
4. 2002-14, Dissemination of Information Based on Reported and Derived Data. (Estimates)  
5. 2002-17, Information Utility  
6. 2002-19, Accuracy Measures of Data and Estimates  
7. 2002-20, Quality Assurance Reviews  
8. Standard 2002-10 Supplementary Materials, Developing A Survey Data Evaluation Plan and Suggested 

Approaches for Evaluating Different Types of Survey Data Nonsampling Error 3.  
9. Standard 2002-20 Supplementary Materials, Quality Assurance Review  
10. Federal Committee on Statistical Methodology, Subcommittee on Measuring and Reporting the Quality of 

Survey Data.  Statistical Policy Working Paper 31, Measuring and Reporting Sources of Error in Surveys, 
Washington, D.C., June 2001. 

11. An Economists Primer on Sample Surveys by William Carrington, John Eltinge, and Kristin McCue, 2000. 
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Appendix II: List of EIA Surveys 

 
Additional information on the following surveys is available in the Forms Directory. 
 

Office of Oil and Gas, EI-40 
Petroleum Division, EI-42 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EIA-800, Weekly 
Refinery Report 

Sample of operators of refineries and blending plants  335 191 Cutoff Sample 

EIA-801, Weekly 
Bulk Terminal 
Report 

Sample of bulk terminal operators 246 65 Cutoff Sample  

EIA-802, Weekly 
Product Pipeline 
Report 

Sample of petroleum product pipeline companies 83 40 Cutoff Sample 

EIA-803, Weekly 
Crude Oil Stocks 
Report 

Gathering and trunk pipeline companies (interstate, 
intrastate, and intracompany pipelines), crude oil producers, 
terminal operators, storers of crude oil (except refineries), 
and transporters of Alaskan crude oil by water. 

154 62 Cutoff Sample 

EIA-804, Weekly 
Imports Report 

Sample of importers of record who import petroleum into the 
50 States and the District of Columbia 

184 85 Cutoff Sample 

EIA-807, Propane 
Telephone Report 

Sample of refineries, bulk terminals, petroleum product 
pipelines, petroleum product importers, and natural gas 
processing plants 

433 105 Cutoff Sample 

EIA-810, Monthly 
Refinery Report 

All operating and idle refineries and blending plants  335 335 Census 

EIA-811, Monthly 
Bulk Terminal 
Report 

Bulk terminal operating companies 246 246 Census 

EIA-812, Monthly 
Product Pipeline 
Report 

Product pipeline companies 83 83 Census 

EIA-813, Monthly 
Crude Oil Report 

 Gathering and trunk pipeline companies (interstate, 
intrastate, and intracompany pipelines), crude oil producers, 
terminal operators, storers of crude oil (except refineries), 
and transporters of Alaskan crude oil by water. 

154 154 Census 

EIA-814, Monthly 
Imports Report 

Importers of crude oil and/or petroleum products  184 184 Census 

EIA-816, Monthly 
Natural Gas 
Liquids Report 

Operators of facilities designed to extract liquid 
hydrocarbons from a natural gas stream (natural gas 
processing plants) or to separate a liquid hydrocarbon stream 
into its component products (fractionators) 

438 438 Census 

EIA-817, Monthly 
Tanker and Barge 
Movement Report 

All companies that have custody of crude oil or petroleum 
products transported by tanker or barge between PAD 
Districts.   

38 38 Census 

EIA-819M, 
Monthly 
Oxygenate 
Telephone Report  

Facilities that produce oxygenates; operators of petroleum 
refineries; operators of bulk terminals, bulk stations, blending 
plants, and other non-refinery facilities that store or blend 
oxygenates; and importers of oxygenates 

61 61 Census 

EIA-820, Annual 
Refinery Report 

Operators of all operating and idle petroleum refineries 
(including new refineries under construction), shutdown 
refineries with usable storage capacity, and refineries shut 
down during the previous year.   

153 153 Census 
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Office of Oil and Gas, EI-40 

Petroleum Division (Marketing). EI-42 
Form No./Title Description of Respondents Frame Number of 

Respondents 
Type of 
Sample/Census 

EIA-14, Refiners’ Monthly 
Cost Report 

Petroleum refiners  70 70 Census 

EIA-182, Domestic Crude Oil 
First Purchase Report 

All firms that acquire domestic crude oil 
through a first purchase and assume 
ownership at or near the lease (location) on 
which crude oil was produced 

90 90 Census 

EIA-782A, Refiners’/Gas 
Plant Operators’ Monthly 
Petroleum Product Sales 
Report 

All refiners and gas plant operators 115 115 Census 

EIA-782B, 
Resellers’/Retailers’ Monthly 
Petroleum Product Sales 
Report 

Sample of distillate fuel oil resellers and 
retailers, motor gasoline wholesalers, and 
residual fuel oil resellers and retailers 

25,422 2,200 Probability 
Sample 

EIA-782C, Monthly Report of 
Prime Supplier Sales of 
Petroleum Products Sold for 
Local Consumption 

Refiners, gas plant operators, importers, 
petroleum product resellers, and petroleum 
product retailers 

190 190 Census 

EIA-821, Annual Fuel Oil and 
Kerosene Sales Report  

Sample of fuel oil dealers in the 50 States 
and the District of Columbia 

24,400 4,334 Probability 
Sample 

EIA-856, Monthly Foreign 
Crude Oil Acquisition Report 

Respondents include all active firms 
reporting previously on Form ERA-51, 
Transfer Pricing Report, as of June 1982, 
and all other firms importing 500,000 
barrels of foreign crude oil during the report 
month 

40 40 Census 

EIA-863, Petroleum Product 
Sales Identification Survey 

No. 2 distillate and residual fuel oil dealers, 
motor gasoline resellers, and propane 
resellers 

24,400` 24,400 Census 

EIA-877, Winter Heating 
Fuels Telephone Survey 

Selected retailers of heating oil and propane 
in PAD Districts I and II 

5,100 925 Probability 
Sample 

EIA-878, Motor Gasoline 
Price Survey 

Companies that own retail motor gasoline 
stations 

25,727 1,200 Probability 
Sample 
 

EIA-888, On-Highway Diesel 
Fuel Priced Survey 

Companies owning retail outlets which sell 
motor vehicle diesel fuel 

 350  

 

Office of Oil and Gas, EI-40 
Natural Gas Division, EI-44 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EI-23, Annual Survey of 
Domestic Oil and Gas 
Reserves 

All well operators who produce annually at 
least 400,000 barrels of crude oil and/or 2 
billion cubic feet of gas. 

150, Cat I 
428 Cat II 
22,519 small 

1,897 
 
1,319 - small 

Census – Cat I and II 
Probability Sample – 
small operators 

EIA-23P, Oil and Gas Well 
Operator List Update Report 

Domestic oil and gas well operators  2,000 2,000 Census 

EIA-64A, Annual Report of 
the Origin of Natural Gas 
Liquids Production  

Natural gas processing plant operators 608 608 Census 
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Office of Coal, Nuclear, Electric and Alternate Fuels, EI-50 

EI-52, Coal, Nuclear and Renewables Fuels Division 
Form No./Title Description of Respondents Frame Number of 

Respondents 
Type of 
Sample/Census 

EIA-1, Weekly Coal 
Monitoring Report – General 
Industries and Blasé Furnaces 
(Standby Form) 

Manufacturing Plants that consume coal for 
all uses other than coke production  

Standby No. will be 
determined 

 

EIA-3, Quarterly Coal 
Consumption and Quality 
Report, Manufacturing Plants 

Manufacturing companies that consume in 
excess of 1,000 short tons of anthracite, 
bituminous, subbituminous coal or lignite 
for uses other than coke producing during 
the year 

562 562 Census 

EIA-4, Weekly Coal 
Monitoring Report – Coke 
Plants (Standby Form) 

Producers of coke Standby No. will be 
determined 

 

EIA-5, Quarterly Coal 
Consumption and Quality 
Report, Coke Plants 

U.S. coke plants 24 24 Census 

EIA-6A, Coal Distribution 
Report – Annual 

U.S. coal mining companies, wholesale coal 
dealers (including brokers), and retail coal 
dealers that owned or purchased and 
distributed in excess of 50,000 short tons of 
coal during the report year 

1,000 1,000 Census 

EIA-6Q, Quarterly Coal 
Report (Standby) 

U.S. coal mining companies and stocks data 
from distributors that do not produce coal 

Standby No. will be 
determined 

 

EIA-7A, Coal Production 
Report 

U.S. coal mining companies that owned a 
mining operation which produced and/or 
processed 10,000 or more short tons of coal 

1,850 1,850 Census 

EIA-20, Weekly Telephone 
Survey of Coal Burning 
Utilities (Standby Form) 

Coal-consuming electric utilities Standby No. will be 
determined 

 

Office of Oil and Gas, EI-40 
Natural Gas Division, EI-44 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EIA-176, Annual Report of 
Natural and Supplemental 
Gas Supply and Disposition 

Natural and synthetic gas producers, 
processors, distributors, storage operators, 
and pipeline operators  

1,300 1,300 Census 

EIA-191, Monthly 
Underground Gas Storage 
Report 

Operators of all underground natural gas 
storage fields 

121 121 Census 

EIA-857, Monthly Report of 
Natural Gas Purchases and 
Deliveries to Consumers 

Sample of natural gas companies that deliver 
gas to consumers in the United States 

1,500 395 Probability 
Sample 

EIA-895, Monthly Quantity 
and Value of Natural Gas 
Report 

State agencies which collect data concerning 
natural gas production 

32 32 Census 

EIA-910, Monthly Natural 
Gas Marketers Survey 

Natural gas marketers selling to residential 
and/or commercial customers in Georgia, 
Maryland, New York, Ohio and 
Pennsylvania 

154 154 Census 

EIA-912, Weekly 
Underground Natural Gas 
Storage Report 

Sample of U.S. underground natural gas 
storage operators  

121 45 Probability 
Sample 
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 Office of Coal, Nuclear, Electric and Alternate Fuels, EI-50 
Coal, Nuclear and Renewables Fuels Division, EI-52 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EIA-851, Domestic Uranium 
Production Report 

Uranium concentrate producing firms 12 12 Census 

EIA-858, Uranium Industry 
Annual Survey 

Firms and individuals that were involved in the 
U.S. uranium industry 

102 102 Census 

EIA-886, Annual Survey of 
Alternative Fueled Vehicle 
Suppliers and Users 

AFV manufacturers, importers, and conversion 
companies, as well as consumers of ATFs 

2,491 2,491 Census 

EIA-63A, Annual Solar 
Thermal Collector 
Manufacturers Survey 

Manufacturers, importers, and exporters of solar 
thermal collectors 

57 57 Census 

EIA-63B, Annual Photovoltaic 
Module/Cell Manufacturers 
Survey 

Manufacturers, importers, and exporters of 
photovoltaic modules/cells 

43 43 Census 

 

Office of Coal, Nuclear, Electric and Alternate Fuels, EI-50 
Electric Power Division, EI-54 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EIA-411, Coordinated Bulk 
Power Supply Program Report 

North American Electric Reliability Regional 
Councils 

10 10 Census 

EIA-412, Annual Electric 
Industry Financial Report 

Electric industries entities 1,300 1,300 Census 

EIA-423, Monthly Cost and 
Quality of Fuels for Electric 
Plants 

Owner or operator of each unregulated 
electricity generating facility for each facility 
with a total fossil-fueled nameplate generating 
capacity is 50 or more megawatts 

550 550 Census 

EIA-767, Steam-Electric Plant 
Operation and Design Report 

Steam-electric plants 1,800 1,800 Census 

EIA-826, Monthly Electric 
Utility Sales and Revenue 
Report with State 
Distributions 

A sample of electric utilities, energy service 
providers and distribution companies that sell or 
distribute electric power to end users in the 
United States 

4,800 450 Cutoff Sample 

EIA-860, Annual Electric 
Generator Report 

Electric generating plants 2,450 2,450 Census 

EIA-861, Annual Electric 
Power Industry Report 

Electric utilities, wholesale power marketers, 
energy service providers and electric power 
producers 

4,800 4,800 Census 

EIA-906, Power Plant Report Regulated and Unregulated electric power plants 
in the United States 

2,400 980 Cutoff Sample – 
Monthly 
Census - Annual 

 

Office of Energy Markets and End Use Division, EI-60 
Energy Consumption Division, EI-63 

EIA-457A/G, Residential 
Energy Consumption Survey 
(RECS) 

Households, (rental agents, landlords, and 
apartment managers) 

101,500,000 15,535 Area Probability 
Sample 

EIA-846(A,B,C), 
Manufacturing Energy 
Consumption Survey  

Sample of Manufacturing establishments 370,000 18,000 Probability 
Sample 

EIA-871A/F, Commercial 
Buildings Energy 
Consumption Survey 

Owners, managers, or tenants of commercial 
buildings; individual energy suppliers 

4,600,000 5,500 – 7,448 
(varies) 

Area Probability 
Sample 
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Office of Energy Markets and End Use Division, EI-60 
Energy Markets and Contingency Division, EI-62 

Form No./Title Description of Respondents Frame Number of 
Respondents 

Type of 
Sample/Census 

EIA-28, Financial Reporting 
System  

Major energy companies 30 30 Census 
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Appendix II: Description of EIA’s Sampled and Model-based Surveys 
 

EMEU End-user surveys 
Form EIA-857A/G, “Residential Energy Consumption Survey” (RECS): Form EIA-457 collects 
comprehensive national and regional data on both the consumption of and expenditures for energy in the residential 
sector of the economy.  Housing, appliance, and demographic characteristics data are collected via personal interviews 
with households, and consumption and expenditure billing data are collected from the energy suppliers.  End-use 
intensities are produced for space heating, water heating, air conditioning, refrigerators, and appliances.   
 
Sample Design 
• The sample design for the 2001 RECS was based on the design used for the 1993 RECS, which was a multistage 

area probability design.  
• The universe for this sample design includes all housing units occupied as the primary residence in the 50 States 

and the District of Columbia.  
• The RECS does not cover vacant housing units, seasonal units, nor second homes.  
• Households on military installations are included.  
• The definition of household is the same as that used by the U. S. Bureau of the Census.  
• In RECS, by definition, the number of households is the same as the number of occupied primary housing units 

and these terms are used interchangeably.  
• The universe was estimated to contain 106,989,000 households based on extrapolations from Current Population 

Survey (CPS) estimates at the time of the 2001 RECS (July 2001). This definition excludes group quarters such as 
military barracks, dormitories, and nursing homes, which are considered to be out-of-scope.  

• The overall plan for the 2001 RECS included a basic sample of approximately 5,000 completed household 
interviews, plus a supplemental sample totaling approximately 500 completed interviews.  

• The basic sample was designed to represent the total population of households in the United States, with specified 
levels of precision for each of the nine geographically defined Census divisions.  

• The supplemental sample, included in the plan to meet special analytical needs, was designed to provide a 
representative sample of households receiving energy assistance.  

 
Multistage Area Probability Sample:  In a multistage area probability sample design, the universe is broken up into 
successively smaller, statistically selected areas. The process starts with the selection of primary sampling units (PSUs) 
and ends with the selection of individual households.  
 
Primary Sampling Units (PSUs):  PSUs are either metropolitan areas containing a central city of 50,000 or larger 
population, or they are counties or groups of counties containing small cities and rural areas. In the sample design used 
for the 2001 RECS, the total land area of the 50 States and the District of Columbia was divided into 1,786 PSUs. 
These PSUs were based on county and independent city boundaries and on Metropolitan Statistical Areas (MSAs) as 
defined in June 1990. The primary mode of stratification of PSUs was by the nine Census divisions. Strata were 
separately defined within Census divisions for four populous States (California, Florida, New York, and Texas) and for 
two States with unique weather conditions (Alaska and Hawaii). Stratification was also based on MSA or non-MSA 
status of PSUs and, to the extent feasible, on dominant residential space-heating fuel and weather conditions. PSUs 
were grouped into 116 strata with one PSU selected from each strata. The PSUs that were selected for the 1993 RECS 
were also used for the 2001 RECS. 
 
Secondary Sampling Units (SSUs):  A number of SSUs, usually eight or more, were selected in each PSU. SSUs 
consisted of one or more Census blocks, selected directly from Census statistics. Blocks were combined, as necessary, 
to create SSUs that contained at least 50 housing units. SSUs that contained very large numbers of housing units were 
divided into smaller listing segments and one listing segment was selected for detailed address listing.  
 
New Construction Canvass:  The starting point for the SSU new construction update procedure was the set of SSUs 
selected for the 1997 RECS. The first step was to expand the 1997 SSUs to include selected blocks in the same PSU, 
creating groups of blocks with at least 400 housing units. A new construction update procedure was used to determine 
if significant new construction--defined as groups of 50 or more housing units--had occurred within the expanded 
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SSUs since 1997. This was based on a canvass, primarily by telephone, of local sources of information, such as 
building-permit-issuing agencies, zoning boards, and tax offices. If no significant new construction had occurred, the 
SSU selected for the 1997 RECS was used for the 2001 RECS. If significant new construction had occurred, rough 
counts of the number of housing units by block were obtained for the expanded SSU, the expanded SSU was divided 
into segments, and a segment was selected. The selected segment was then used as the SSU for the 2001 RECS. The 
detailed field listings of all housing units in the 2001 RECS SSUs were either carried over from the 1997 RECS or 
were created by field workers who visited the SSUs and identified each housing unit by street address, apartment 
number, or other obvious features.  
 
Sample Selection--Ultimate Clusters:  Specific addresses chosen from each of the field listings comprised the 
ultimate clusters of the 2001 RECS sample. An ultimate cluster of housing units to be contacted for interview 
(averaging over four 4 housing units for the 2001 RECS) was randomly selected by computer from the penultimate 
cluster; these housing units constituted the assignments given to interviewers. 
 
Population of Special Interest:  The 2001 survey featured a supplemental sample of LIHEAP recipients designed to 
be merged with the main RECS sample and to meet special analytical needs of the Office of Family Assistance, Family 
Support Administration (FSA), U.S. Department of Health and Human Services. The FSA is interested in households 
living below the poverty level. The initial RECS housing characteristics report will use only the households selected as 
part of the area probability sample.  
 
Publication Restrictions 
Suppresses estimates with RSE greater than 50 or when less than 10 observations. 
 
Additional technical information is available in Appendix  of  
Form EIA-871A/I, “Commercial Building Energy Consumption Survey” (CBECS):  This survey provides 
comprehensive national and regional information on the consumption of, and expenditures for, energy in the 
commercial buildings sector of the economy as well as the number and square footage of U.S. commercial buildings 
by various energy-related building characteristics.   The physical characteristics information for commercial buildings 
is collected using Form EIA-871A in interviews with owners, managers, or tenants of buildings.  
 
Highlights of Changes in the 1999 CBECS 
• Longitudinal revisit of the 1995 CBECS sample.  
• New construction sample (buildings constructed between 1995 and 1999) limited to buildings over 10,000 square 

feet.  
• Data collected by computer assisted telephone interview rather than personal interview.   
• Energy consumption and expenditures information collected during the Building Survey and only collected from 

the energy suppliers when it was unavailable at the building level.  
• Worksheets mailed to the respondents before the telephone interview to assist them with difficult questions.  
• More detailed information collected about the principal building activities.  
• More information collected about the presence of office and medical equipment in the building.   
 
Target Population: The target population for the 1999 CBECS consisted of all commercial buildings in the United 
States (with the exception of commercial buildings located on manufacturing sites), that were constructed before 1995 
and were larger than 1,000 square feet, and all commercial buildings constructed between 1995 and 1999 that were 
10,000 square feet or more.  
To be eligible for the survey, a building had to satisfy three criteria:  

(1) It had to meet the size criteria described above;  
(2) It had to meet the survey’s definition of a building; and  
(3) It had to be used primarily for some commercial purpose.   

A building is defined by CBECS as a structure totally enclosed by walls that extend from the foundation to the roof 
that is intended for human access. To be used primarily for some commercial purpose, the building must have more 
than 50 percent of its floorspace devoted to activities that are neither residential, industrial, nor agricultural. The 1999 
CBECS estimated that there were 4,665 thousand buildings in the target population. 
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1999 CBECS Sample:  There were two sample frames for the 1999 CBECS: a longitudinal sample frame consisting of 
buildings that were selected for the 1995 CBECS and a new construction sample frame consisting of buildings that 
were 10,000 square feet or greater and were constructed after April 1, 1995.  Approximately 90 percent of the 1999 
sample frame consisted of responding and nonresponding buildings that were eligible for and in-scope for the 1995 
CBECS, plus buildings that were under construction at the time of the 1995 interview.  The remaining 10 percent of 
the frame consisted of buildings from the F.W. Dodge List of New Construction.  Information about the overall 
CBECS sample design is also available. 
 
1999 CBECS Longitudinal Sample:  For the 1999 CBECS, the buildings in the sampling frame were stratified by 
their 1995 reported size class, by their use class and by their sampling frame source (area or list frame).  The desired 
total sample size of 5,921 buildings was allocated proportionately to the strata.  The buildings were subsampled within 
each stratum by a rate equal to the product of the uniform sampling rate (5,921/6,611) and the ratio of the target 
probability of selection for the stratum to the actual probability of selection of the building in the 1995 CBECS. This 
rate deviated from the uniform sampling rate because some buildings have been classified in one size or type stratum 
at the time they were originally listed and found to be in a different stratum at the time they were interviewed in 1995.  
Subsampling the buildings with such rates was expected to reduce the variance of the estimates by reducing the 
variation in the sampling weights.  However, the benefit was somewhat limited given the high overall rate at which the 
1995 CBECS buildings were retained for the 1999 survey.   
 
1999 CBECS New Construction Sample:  The new construction sample frame obtained from the F.W. Dodge reports 
of new construction projects consisted of construction projects that were 10,000 square feet or larger, with a 
groundbreaking date between April 1, 1995 and June 1, 1999, and were located in the 129 CBECS PSUs. The new 
construction frame was intended to cover those buildings that were not part of the 1995 CBECS frame. The area frame 
for the 1995 CBECS was updated during the period of February through May of 1995.  
 
Two lists were obtained from F.W. Dodge: A large building list that included projects 250,000 square feet or larger; 
and a moderate-sized building list that included projects between 10,000 to 250,000 square feet. The large building list 
excluded buildings that were completed in 1995 if groundbreaking was prior to January 1, 1995, while the moderate-
sized building list excluded buildings that were completed in 1995 if groundbreaking was prior to April 1, 1995. The 
large building list included all large projects while the moderate-sized building list included only a sample of projects.  
 
The F.W. Dodge lists included a range of project types, such as, new construction, building additions, and building 
renovations. For purposes of the 1999 CBECS, the definition of a “new” building was one that was completed after the 
cutoff date. In the event that the F.W. Dodge record referred to an addition, the building was treated as a “new” 
building only if (1) groundbreaking for the addition was after the cutoff date and (2) the addition more than doubled 
the size of the building. 
 
It was desirable to obtain 500 completed interviews from the new construction sample.  With a targeted response rate 
of 75 percent, the new construction sample needed to contain 667 eligible buildings to yield 500 completed 
interviews.  Based on the 1999 CBECS pilot experience, it was estimated that 1,080 new construction projects would 
yield about 667 eligible buildings. To ensure that the intended target would be met, a sample of 1,136 projects was 
selected with target sampling rates determined by project size classes. An optimization procedure established a set of 
desired relative sampling rates. Through an iterative process, sampling rates that yielded 1,136 projects were derived.  
 
A screener telephone interview was conducted with one or more of the project contacts that had been provided by F.W. 
Dodge. During the screening interview, information was obtained about the project that determined: (1) whether the 
project had been constructed; (2) the number of buildings included in the project; (3) whether the project was part of a 
larger facility and, if so, the purpose and ownership characteristics of that facility; and (4) a contact name for the 
CBECS interview.  Then, for each individual building in the project information was obtained that determined: (1) the 
date the building was completed (or was expected to be completed); (2) whether an individual building project was a 
new building, an addition, or a renovation; and (3) the use and size of the building.  
 
Buildings with the following characteristics were determined to be ineligible for the new construction sample: 
• Duplicate of Area Frame: An addition to and/or renovation of an existing building was considered to be a new 
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building only if it doubled the size of the original building;  
• Under Construction: Any building expected to be completed after 12/31/1999;  
• Building Too Small: Any building less than 10,000 square feet;  
• Parking Garage: Any building where more than 50 percent of the floor space was a parking garage;  
• Manufacturing Complex: Any building on a multibuilding facility in which most buildings were occupied by a 

single tenant and the purpose of the facility was to engage in manufacturing;  
• Residential: Any building where more than 50 percent of the building was used for residential purposes;  
• Agricultural: Any building where more than 50 percent of the building was used for agricultural purposes; and  
• Not a Building: Structures that did not meet the definition of a building.  
 
Of the 1,136 projects selected, 1,118 projects were determined to be eligible, 9 were determined to be ineligible, and 
the eligibility of the remaining 9 projects could not be determined. Among the 1,118 eligible projects, 3 projects were 
treated as a refusal. Of the 1,115 responding eligible projects, 31 were canceled. The remaining 1,084 projects 
contained 1,574 buildings. Of these 1,574 buildings, 515 buildings were determined to be out of scope and 1,059 were 
in scope. Finally, a sample of 683 buildings was selected among the 1,059 in-scope buildings. These 683 sampled 
buildings were located on 641 facilities.  Table 1 shows the target building sampling rates for the new construction 
sample. 

Table 1.  1999 CBECS New Construction Sampling Rates by Size 
Size (Square Feet)  Target Building Selection Rates 

10,000 to less than 25,000 .0024 

25,000 to less than 50,000 .0071 

50,000 to less than 100,000 .0094 

100,000 to less than 250,000 .0354 

250,000 to less than 500,000 .0708 

500,000 to less than 1,000,000 .1416 

1,000,000 to less than 4,000,000 .2360 

4,000,000 or larger 1 

 
1999 Projected Sampling Results:  The goal of the 1999 CBECS sampling procedures (both the longitudinal sample 
and the new construction list sample) was to achieve completed interviews for 5,000 to 4,500 buildings from the 
longitudinal sample and 500 buildings from the new construction sample. 
 
Actual Sample Selected: In order to achieve the goal for number of respondents, a sample of 6,604 potential cases 
was selected, consisting of 5,921 buildings from the longitudinal sample frame and 683 buildings from the new 
construction sample frames.  Of these 6,604 buildings, 6,313 buildings were found eligible for interviewing. 
 
Publication Restrictions:  Suppresses estimates with RSE greater than 50 or when less than 10 observations. 
 
Additional technical information is available in Technical Notes of 1999 CBECS 
Form EIA-846A/B/C, “Manufacturing Energy Consumption Survey” (MECS):  Forms EIA-846 
collects information on energy consumption and, energy usage patterns of the manufacturing sector of the 
U.S. economy.  The information from this survey is used to publish aggregate statistics on the consumption 
of energy for fuel and nonfuel purposes, as well as certain energy-related issues such as energy prices, on-
site electricity generation, purchases of electricity from utilities and nonutilities, and, occasionally, the 
capability to switch fuels.  Since 1991, the survey has also collected information on end users of energy, 
participation in energy management programs, and penetration of new technologies.   Respondents are a 
sample of manufacturing establishments. (Description of current sample design unavailable) 
 
Publication Restrictions: Suppresses estimates with RSE greater than 50. 
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Annual Surveys 
Form EIA-23, “Annual Survey of Domestic Oil and Gas Reserves”:  Form EIA-23 collects data on reserves 
of crude oil, natural gas, and natural gas liquids.  These data are used to develop national and regional estimates of 
proved reserves of domestic crude oil, natural gas, and natural gas liquids, and to facilitate national energy policy 
decisions.  Data are provided on proved reserves and production of crude oil, natural gas (associated-dissolved and 
nonassociated), and lease condensate.   
 
Respondents are all well operators who produce annually at least 400,000 barrels of crude oil and/or 2 billion cubic 
feet of gas.  These large and mid-size operators report on a field-level basis.   A sample of smaller operators is required 
to submit brief summary reports at a State or geographic subdivision level. 
 
Survey Methodology:  The Form EIA-23 survey is designed to provide reliable estimates for reserves and production 
of crude oil, natural gas, and lease condensate for the United States. Operators of crude oil and natural gas wells were 
selected as the appropriate respondent population because they have access to the most current and detailed 
information, and therefore, presumably have better reserve estimates than do other possible classes of respondents, 
such as working interest or royalty owners. 
 
While large operators are quite well known, they comprise only a small portion of all operators. The small operators 
are not well known and are difficult to identify because they go into and out of business, alter their corporate identities, 
and change addresses frequently. As a result, EIA conducts extensive frame maintenance activities each year to 
identify all current operators of crude oil and natural gas wells in the country. 
 
Sampling Strategy:  EIA publishes data on reserves and production for crude oil, natural gas, and lease condensate by 
State for most States, and by State subdivision for the States of California, Louisiana, New Mexico, and Texas. To 
meet the survey objectives, while minimizing respondent burden, a random sampling strategy has been used since 
1977. Each operator reporting on the survey is asked to report production for crude oil, natural gas, and lease 
condensate for each State/subdivision in which he operates. The term State/subdivision refers to an individual 
subdivision within a State or an individual State that is not subdivided. 
 
The total volume of production varies among the State/subdivisions. To meet the survey objectives while controlling 
total respondent burden, EIA selected the following target sampling error for the 2001 survey for each product class. 
• 1 percent for National estimates. 
• 1 percent for each of the 5 States having subdivisions: Alaska, California, Louisiana, New Mexico, and Texas.  For 

selected subdivisions within these States, targets of 1.0 percent or 1.5 percent as required to meet the State target. 
• 2.5 percent for each State/subdivision having 1 percent or more of estimated U.S. reserves or production in 2000 

(lower 48 States) for any product class. 
• 4 percent for each State/subdivision having less than 1 percent of estimated U.S. reserves or production in 2000 

(lower 48 States) for all 3 product classes. 
• 8 percent for States not published separately. 
• The combined production from these States was less than 0.2 percent of the U.S. total in 2000 for crude oil and for 

natural gas. 
 
The volume of production defining the Certainty stratum, referred to as the cutoff, varies by product or 
State/subdivision. The cutoff criteria and sampling rates are shown in Table F1. The Certainty stratum, therefore, has 
three components. 
• Category I - Large Operators: Operators who produced a total of 1.5 million barrels or more of crude, or 15 

billion cubic feet or more of natural gas, or both in 2000. 
• Category II - Intermediate Operators: Operators who produced a total of at least 400,000 barrels of crude oil or 2 

billion cubic feet of natural gas, or both, but less than Category I operators in 2000. 
• Category III - Small Operators: Operators who produced less than the Category II operators in 2000, but which 

were selected with certainty. Category III operators were subdivided into operators sampled with certainty 
(Certainty) and operators that were randomly sampled (Noncertainty). 
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Certainty - A small operators who satisfied any of the following criteria based upon their production shown in the 
operator frame: 

• Operators with annual crude oil production of 200 thousand barrels or more, or reserves of 4 million barrels or 
more; or annual natural gas production of 1 billion cubic feet or more, or reserves of 20 billion cubic feet or 
more.�� 

• All other operators with production or reserves in a State/subdivision that exceed selected cutoff levels for that 
State/subdivision.  ��The largest operator in each State/subdivision regardless of level of production or reserves. 

• �Operators with production or reserves of oil or gas for six or more State/subdivisions. 
Noncertainties - Small operators not in the certainty stratum were classified in a noncertainty stratum. 

• ��In most areas, data from the noncertainty operators were sampled at a rate of 3 percent. 
• ��In these States (Texas, California, Colorado, Louisiana, Montana, New Mexico, South Dakota, Utah, and 

Wyoming) EIA did not survey the noncertainty operators in 2001. Instead, an imputation function was applied 
to estimate reserve volumes. The function used EIA historic production and reserves data, State and 
commercially available from each State/subdivision using systematic random sampling. 

 
An additional complexity is introduced because some small operators selected for the sample in another region or 
regions, sometimes report production volumes in a region in which EIA has no previous record of production.  
State/subdivision volume estimates are calculated as the sum of the certainty strata and all of the estimates for the 
sampling strata in that region. The sampling variance of the estimated total is the sum of the sampling variances for the 
sampling strata. There is no sampling error associated with the certainty stratum.  The square root of the sampling 
variance is the standard error. It can be used to provide confidence intervals for the State/subdivision totals. 
 
For the States in which subdivision volume estimates are published, the State total is the sum of the individual volume 
estimates for the subdivisions. The U.S. total is the sum of the State estimates. A sampling variance is calculated for 
each State subdivision, State, and for the U.S. total. 
 
For additional technical information on EIA-23, see Appendix F of The U.S. Crude Oil, Natural Gas, and Natural 
Gas 
Liquids Reserves 2001 Annual Report. 
Form EIA-821, “Annual Fuel Oil and Kerosene Sales Report” (FOKSR):  Form EIA-821 collects data on 
the annual sales of distillate and residual fuel oil and kerosene.  The data, which are published by EIA, are used to 
determine current and projected fuel oil needs on national, regional, and State levels.  The survey specifically covers 
sales of distillate and residual fuel oils and kerosene by end use and State of destination.   Data on the sales of motor 
gasoline and propane were collected for reference year 1998.  Thereafter, sales of motor gasoline and propane will be 
collected every four years.  Respondents are a scientifically selected sample of fuel oil dealers in the 50 States and the 
District of Columbia.  
 
Sampling Frame:  The target population for the fuel oil and kerosene sales survey is the universe of companies that 
sell fuel oil and kerosene to energy users. The EIA-863 database provided the sampling frame for the EIA-821 survey. 
The EIA-863, “Petroleum Product Sales Identification Survey,” was mailed to approximately 22,300 companies in 
January 1999 to collect 1998 State-level sales volume data for No. 2 distillate, residual fuel, motor gasoline, and 
propane. 
 
Companies also indicated if they sold kerosene. The No. 2 distillate data were further identified by residential and 
nonresidential energy use, and nonenergy use sales; the residual data were identified by energy use and non-energy 
use; motor gasoline was identified by energy use and non-energy use and by conventional and oxygenated and/or 
reformulated; and propane was identified by residential, nonresidential, and non-energy use sales. The mailing list for 
The purpose of the EIA-821 sample design was to produce State-level estimates of total sales for the following five 
target variables: (1) residential No. 2 distillate, (2) other retail No. 2 distillate, (3) wholesale No. 2 distillate, (4) retail 
residual, and (5) wholesale residual. A separate sample was initially designed for each target variable. 
 
Companies were divided into two basic types of strata: certainty and noncertainty.  
Companies selected with certainty were:  
• All refiners and gas plant operators. 
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• Companies doing business in four or more States. 
• Companies accounting for 5 percent or more of the distillate or residual fuel oil volume for any target variable or 

particular energy use category sold in a State. 
• Companies accounting for 5 percent or more of the kerosene volume sold in a State in an earlier EIA-821 survey. 
• Augmented frame units, e.g., vessel bunkering, for which no attribute data were available. 
 
Firms determined not to be selling distillate or residual fuel oil or kerosene were removed from the frame file. 
Volumes for nonrespondents to the EIA-863 who had reported in the previous frame survey or in a sample survey were 
imputed. The imputed nonrespondents and the noncertainty companies were stratified by sales volume for each target 
variable. Strata boundaries were determined using the Dalenius-Hodges procedures, allowing the number of strata and 
the strata boundaries to vary by State. Nonrespondents for whom no previous information was available were 
classified in a separate stratum and sampled with reduced probabilities of selection.  Neyman allocation was used to 
allocate the number of companies required for each strata to obtain the required levels of accuracy: a 2.5 percent 
coefficient of variation for residual fuel oil and a 5 percent coefficient of variation for distillate fuel oil. Sample 
selections were then performed simultaneously from the same random list for the five samples to produce a final linked 
sample of approximately 4,700 companies. 
 
This method reduced the total survey sample size while improving volume estimates. Selected companies were asked 
to report sales by end-use categories for distillate and residual fuel oil and kerosene.  The degree of imputation by 
product and energy use at the U.S. total level ranged as follows for the 2001 EIA-821 data: distillate, 2.3 percent for 
military use to 27.4 percent for off-highway use; residual fuel oil, 0.0 percent for all other uses to 5.4 percent for 
industrial use; and kerosene, 5.3 percent for all others uses to 11.9 percent for farm use. 
 
Additional technical information is available in Appendix A  of Fuel Oil and Kerosene Sales, 2001 

Monthly Supplier/Sales Surveys 
Form EIA-782B, “Resellers'/Retailers' Monthly Petroleum Product Sales Report”:  Form EIA-782B 
collects monthly State sales volumes and prices for motor gasoline, No. 2 distillate, propane, and residual fuel oil. 
 This information is published at various aggregate levels and is used by EIA to perform analyses and make projections 
related to energy supplies, demand, and prices.   Form EIA-782B is collected from a sample of distillate fuel oil 
resellers and retailers, motor gasoline wholesalers, and residual fuel oil resellers and retailers.  
 
Weekly sampling errors may vary from this target. The sample was derived by selecting 
companies with a probability proportional to size, based on their retail sales of gasoline reported 
on the EIA-782 monthly survey from November 1996 to October 1997. Once a company was 
selected, it was contacted to determine the location for each outlet randomly sampled within the 
outlets owned by the company. Using this location information, outlets were classified by the two 
fuel formulations. 
 
The number of outlets selected within each PADD varied according to expected price variances 
in each PADD and estimated distributions of outlets. The EIA-888 telephone survey collects price 
data from a selected sample of 350 retail on-highway diesel fuel outlets. The sample for the 
survey was designed to yield price estimates at the PADD, sub-PADD and national level, and for 
the state of California. A 1 cent standard error was targeted for PADDs 1, 2 and 3, and 1.5 cents 
for PADDs 4, 5, sub-PADDs 1X, 1Y, 1Z, and the state of California. Standard errors for 
determining the sample size were estimated using data from the EIA-888 survey. The EIA-888 
sample was derived as a probability proportional to size subsample of the respondents from the 
EIA-782A and EIA-782B sample who reported on-highway diesel fuel sales where the reported 
volume was the company size. Specific outlets within a company were selected using probability 
proportional to size sampling according to data provided by the company when initiated to the 
survey. 
 
EIA-878 outlet prices are weighted by the estimated volume per outlet for each formulation and grade of 
gasoline, and by PADD. EIA-888 outlet prices have a constant weight within a PADD, sub-PADD and the 
state of California. Average prices are weighted by their respective volume percent of the U.S. volume of 
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retail on-highway diesel fuel sales to derive the national average price. 
 
Additional technical information is available Petroleum Marketing Monthly, October 2002 comparing selected EIA-782 
data with other data sources. 
 
Form EIA-819, “Monthly Oxygenated Telephone Report”:  Form EIA-819M collects information on 
oxygenate production, imports, and end-of-month stocks. Data are reported by oxygenate type and PAD District.  The 
resulting statistics are used by public and private analysts.  Respondents are a sample of facilities that produce 
oxygenates; operators of petroleum refineries; operators of bulk terminals, bulk stations, blending plants, and other 
non-refinery facilities that store or blend oxygenates; and importers of oxygenates. 
 
819M is the cut-off method and is performed using software developed for EIA’s Statistics and Methods Group. In the 
cut-off method, companies are ranked from largest to smallest on the basis of quantities reported (oxygenate 
production, oxygenate stocks, and oxygenate imports) during the previous year. Companies are chosen for the sample 
beginning with the largest and adding companies until the sample covers approximately 90 percent of the total for each 
oxygenate product and supply type by geographic region (PAD Districts I through V). 
 
Additional technical information is available in Appendix B of Petroleum Supply Monthly. 
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Form EIA-826, “Monthly Electric Utilities Sales and Revenue Report with State Distributions”: Form 
EIA-826 collects information from regulated and unregulated companies that sell or deliver electric power to end 
users, including electric utilities, energy service providers, and distribution companies.   Data collected include retail 
sales and revenue for all end-use sectors (residential, commercial, industrial and other, including public street and 
highway lighting).   The data from this form appear in the various EIA information products and are used by public 
and private analysts to monitor the current status and trends of the electric power industry and to evaluate the future of 
the industry.   The Form EIA-826 is completed by a sample of electric utilities, energy service providers, and 
distribution companies that sell or distribute electric power to end users.   The Form EIA-826 is a statistical sample of 
respondents chosen from the respondent frame of the Form EIA-861, "Annual Electric Power Industry Report."   Form 
EIA-861 is used to collect retail sales of electricity and associated revenue from all electric utilities, energy service 
providers and distribution companies in the United States on an annual basis. 
 
Publication Restriction:  Estimated RSEs have been calculated for the EIA-826 since its inception in the mid-1980s.  
However, prior to the early 1990s, an RSE was referred to as a cv.  The term RSE was adopted, borrowing from the 
MECS, RECS and CBECS surveys, because it was considered to be more self-descriptive.  RSE estimates are now 
calculated for estimated subtotals of sales and revenue data, and for various aggregate level revenue per kilowatthour 
estimates.  Until recently, if an estimated RSE (or cv) associated with an estimate to be considered for publication was 
10% or larger, then that estimate was withheld due to this potentially low level of accuracy.  In such a case, “NM,” for 
“not meaningful” was published in place of the estimate.  Recently, the estimated RSE level at which data are withheld 
due to accuracy concerns has been changed from 10% to 50%.   
 
Use of RSEs for sample design:  EIA-826 samples have been designed, with the help of test data, to yield expected 
State level RSEs of approximately 1% for residential, commercial and industrial sectors.  More recently, due to the 
restructuring of the electric power industry, some portions of the universe were determined to need to be separately 
censused, and have yet to be modeled for better imputation and to include in the overall calculation of RSEs.  
Therefore, some RSE estimates are probably lower than they realistically should be, but others could be made lower by 
proper adjusting of sample sizes.  Still, most RSE estimates are often in the vicinity of 1%.   
 
Use of RSEs for editing data:  With regard to editing, the estimated RSEs (cvs) have long been used as last minute 
edit checks.  That is, often, when an estimated RSE becomes quite large, an investigation then ensues, which routinely 
has pointed to one, or perhaps a few responses that were grossly in error, but somehow had gotten through the edit 
process unchanged.  These last minute ‘fixes’ have improved published data quality greatly.  Scatterplot editing for the 
EIA-826 grew out of this practice, using hard copy, and was, for some time, the major basis for EIA-826 editing, 
which worked well, even with only one person assigned full time to this survey.  A point-and-click version of this 
editing process was sought for the EIA-826 and the EIA-906, and perhaps all EIA surveys.  A PowerPoint presentation 
and demonstrations of scatterplot editing have been well received by data processing personnel, but point-and-click 
scatterplot editing was not made a priority and has not yet been realized. 
 
Additional information on EIA-826 estimation is available in Jim Knaub’s article, “Using Prediction-Oriented 
Software for Survey Estimation”. 
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Form EIA-857, “Monthly Report of Natural Gas Purchases and Deliveries to Customers”:  Form EIA-
857 collects volume and cost or revenue data on natural gas delivered to residential, commercial, and industrial 
consumers.  State and regional summaries of these data are published by EIA and used by public and private analysts.  
Respondents are a sample of natural gas companies that deliver gas to consumers in the United States. 
 
The monthly sales (volume and price) and monthly deliveries (volume) of natural gas to residential, commercial and 
industrial consumers presented in this report by State are estimated from data reported on the Form EIA-857, “Monthly 
Report of Natural Gas Purchases and Deliveries to Consumers.” Monthly prices in select states (currently Georgia, 
Maryland, New York and Ohio) are supplemented with data from the Form EIA-910 “Monthly Natural Gas Marketer 
Survey”. (See Appendix B for a description of these Forms.) Form EIA-857 is a sample survey These estimations must 
be made from the reported data since the. A description of the sample design and the estimation procedures is given 
below. 
 
Sample Design:  The Form EIA-857 is a monthly sample survey of companies delivering natural gas to consumers. It 
includes inter- and intrastate pipeline companies, and producers, as well as local distribution companies. The survey 
provides data that are used each month to estimate the volume of natural gas delivered and the price for on-system 
sales of natural gas by State to three consumer sectors—residential, commercial, and industrial. Monthly deliveries and 
prices of natural gas to the electric power sector are reported on the Form EIA-906, “Power Plant Report, and the Form 
FERC-423, “Monthly Report of Costs and Quality of Fuels for Electric 
Plants.” 
 
Sample Universe. The sample currently in use was selected from a universe of 1,556 companies. These companies 
were respondents to the Form EIA-176, “Annual Report of Natural and Supplemental Gas Supply and Disposition,” 
for reporting year 2001 who reported sales or deliveries to consumers in the residential, commercial or industrial 
sectors. (See Appendix B for a description of the Form EIA-176.) 
 
Sampling Plan:  The goal was a sample that would provide estimates of monthly natural gas consumption by the three 
consuming sectors within each State and the District of Columbia. A stratified sample using a single stage and 
systematic selection with probability proportional to size was designed. The measure of size was the volume of natural 
gas physically delivered in the State 
to the three consuming sectors by the company in 2001.  
 
There were two strata—companies selected with certainty and companies selected under the systematic probability 
proportional to size design. Initial calculations showed that a 25 percent sample of companies would yield reasonably 
accurate estimates. The sample was selected independently in each State, resulting in a national total of 405 respondent 
companies. 
 
Certainty Stratum:  Since estimates were needed for each of the 50 States and the District of Columbia, the strata 
were established independently within each State. In 16 States and the District of Columbia where sampling was not 
feasible due to small numbers of companies and/or small volumes of gas deliveries, all companies were selected. The 
16 States were: Alaska, Connecticut, Delaware, Hawaii, Idaho, Maine, North Dakota, New Hampshire, New Jersey, 
Nevada, Oregon, Rhode Island, South Dakota, Utah, Vermont, and Washington. 
 
For each of the remaining States, the total volumes of industrial sales and deliveries and of the combined 
residential/commercial sales and deliveries were determined. Companies with natural gas deliveries to the industrial 
sector or to the combined residential/ commercial sector above a certain level were selected with certainty. Since a few 
large companies often account for most of the natural gas delivered within a State, this ensures those companies’ 
inclusion in the sample. The formula for determining certainty was applied independently in the two consumer 
sectors—the industrial and the combined residential/commercial.  
 
Noncertainty Stratum:  All other companies formed the noncertainty stratum. They were systematically sampled 
with probability proportional to size. The measure of size for each company was the total volume of gas sales to all 
consumer sectors (Xi.). The number of companies to be selected from the noncertainty stratum was calculated for each 
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State, with a minimum of 2.  Companies were listed in ascending order according to their measure of size and then a 
cumulative measure of size in the stratum was calculated for each company. The cumulative measure of size was the 
sum of the measures of size for that company and all preceding companies on the list. An interval of width I for 
selecting the companies systematically was calculated using. 
 
The first sampled company was the first company on the list to have a cumulative measure of size greater than R. The 
second company selected was the first company on the list to have a cumulative measure of size greater than R+I. R+I 
was increased again by I to determine the third company to be selected. This procedure was repeated until the entire 
sample was drawn. 
 
Subgroups. In four States, the noncertainty stratum was divided into subgroups to ensure that gas in each consumer 
sector could be estimated. The systematic sample with probability proportional to size design described above was 
applied independently in each subgroup. The methods for determining the subgroup sample size and calculating the 
subgroup interval for sample selection were the same as the methods described above for the noncertainty stratum, 
except that X2 was the sum within State of the Xi. for only those companies in the subgroup.  
 
These subgroups were defined only for the purpose of sample selection. They are: Kansas, Louisiana, Texas: 
companies delivering gas only to industrial consumers and those delivering to any other sector. South Carolina: 
companies delivering more than 3 Bcf to consumers and those below that level. 
 
Standard Errors. A standard error of an estimate is a statistical measure that indicates how the estimate from the 
sample compares to the result from a complete enumeration. Standard errors are calculated based on statistical theory 
that refers to all possible samples of the same size and design. 
 
The standard errors for monthly natural gas volume estimates by State are given in Table C1. Ninety-five percent of 
the time, the volume that would have been obtained from a complete enumeration will lie in the range between the 
estimated volumeminus two standard errors and the estimated volume plus two standard errors. 
 
Additional technical information is available in Appendix C of Natural Gas Monthly. 
Form EIA-888, “On-Highway Diesel Fuel Price Survey”:  The Form EIA-888 survey collects data on the 
National and Petroleum Administration for Defense (PAD) District level cash price of self-serve, motor vehicle diesel 
fuel.  The data are used to monitor changes in motor vehicle diesel fuel prices and to report to the Congress and others 
when requested.   Respondents are a scientifically selected sample of companies owning retail outlets, which sell 
motor vehicle diesel fuel. 
Form EIA-906, “Monthly Power Plant Report”:  Form EIA-906 collects information from all regulated and 
unregulated electric power plants in the United States.  Data collected include electric power generation, energy source 
consumption, end of reporting period fossil fuel stocks, and useful thermal output from cogenerators.  The data are 
disseminated in various EIA information products.  The data are used by public and private analysts to monitor the 
current status and trends of the electric power industry and to evaluate the future of the industry.  Form EIA-906 
monthly respondents are a representative sample of electric power plants by State and by energy source.   Electric 
power plants that do not report data monthly submit data annually. 
 
Relative Standard Error. The relative standard error (RSE) statistic, usually given as a percent, describes the 
magnitude of sampling error that might reasonably be incurred. The RSE is the square root of the estimated variance, 
divided by the variable of interest. The variable of interest may be the ratio of two variables (for example, revenue per 
kilowatthour), or a single variable (for example, sales). 
 
The sampling error may be less than the nonsampling error. In fact, large RSE estimates found in preliminary work 
with these data have often indicated nonsampling errors, which were then identified and corrected. Nonsampling errors 
may be attributed to many sources, including the response errors, definitional difficulties, differences in the 
interpretation of questions, mistakes in recording or coding data obtained, and other errors of collection, response, or 
coverage. These nonsampling errors also occur in complete censuses. In a complete census, this problem may become 
unmanageable. One indicator of the magnitude of possible nonsampling error may be gleaned by examining the history 
of revisions to data for a survey (Table C2).  
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Using the Central Limit Theorem, which applies to sums and means such as are applicable here, there is approximately 
a 68-percent chance that the true sampling error is less than the corresponding RSE. Note that reported RSEs are 
always estimates, themselves, and are usually, as here, reported as percents. As an example, suppose that a revenue-
per-kilowatthour value is estimated to be 5.13 cents per kilowatthour with an estimated RSE of 1.6 percent.  This 
means that, ignoring any nonsampling error, there is approximately a 68-percent chance that the true average revenue 
per kilowatthour is within approximately 1.6 percent of 5.13 cents per kilowatthour (that is, between 5.05 and 5.21 
cents per kilowatthour). There is approximately a 95-percent chance of a true sampling error being 2 RSEs or less. 
 
Note that there are times when a model may not apply, such as in the case of a substantial reclassification of sales, 
when the relationship between the variable of interest and the regressor data does not hold.  In such a case, the new 
information represents only itself, and such numbers are added to model results when estimating totals. Further, there 
are times when sample data may be known to be in error, or are not reported. Such cases are treated as if they were 
never part of the model-based sample, and values are imputed. 
 
Introduction:  The data for this survey, generation, consumption and stocks, are much more variable than the sales 
and revenue data for the EIA-826.  The monthly utility data collected on the EIA-759 for more than two decades, 
starting in 1970, was a census.  Resource restrictions in the late 1990s, however, made collection of data from many of 
the smallest establishments impractical.  Unregulated plants, formerly called “nonutilities,” are, on average, smaller 
than utilities.  The earliest monthly data collected from these establishments were for sales for resale only, and just one 
national level number was estimated each month.  When the decision was made to collect the same level of data from 
unregulated plants (nonutilities) as from regulated plants (utilities), the sample had to be increased.  Further, the small 
area estimation practice of “borrowing strength” was adopted using a new methodology that also helped simplify 
procedures, thus helping to reduce the severity of other types of errors.  However, the inherent variability in these 
generation and related data, as well as an apparent propensity toward high nonsampling error, has caused large total 
survey error, partly reflected in the estimated RSE values.   
 
Publication Restrictions:  The desire to publish aggregate level estimates in a very large number of categories to 
satisfy a number of different clients has contributed to much lower quality results than have historically been the case 
for the EIA-826.  Customer expectations are such that very low error is assumed.  Thus it is often not practical to 
publish numbers that are sought with anything near the accuracy expected.  There is a struggle between publishing 
numbers requested, and suppressing those that are of potentially very low quality.  The tendency is toward publishing, 
and most recently, the estimated RSE level at which data are withheld due to accuracy concerns has been set at 50%.  
(One statistician noted that at that level, we would be fairly confident that the numbers we publish should not be 
negative.  Thus, an estimated RSE of 50% does not tell us much.)  As indicated above, the estimated RSEs for 
aggregate numbers published from the EIA-906 monthly survey often indicate accuracy far lower than customers often 
appear to expect.  Even an estimated RSE of 10%, meaning the second digit in an estimated value would be expected 
to change, is, in many cases, not achieved.   
 
Sample Design and Editing: When designing the EIA-906 sample, expected RSEs, based on test data, were a 
consideration, but many areas for which published numbers were sought required too much high quality collected data 
to be feasible.  There are so many numbers desired for publication that on average there are only one or two observed 
and one or two imputed values for each number some interest group wants published.  Faced with a ‘sample’ size of 
about half of the population, it is not feasible to collect more of these data with high data quality, on a monthly basis.  
In fact, sample size reduction is needed so that data collected monthly may be of a higher quality.  Current efforts to 
extract more information from the data, using proven methodology to deal with disproportionate nonsampling error for 
smaller respondents, and methodology to account for fuel switching, have not improved results.  Scatterplot edits show 
questionable data.  The current effort to redesign the EIA-906 has thus had to concentrate on attempting to reduce the 
number of published values expected, while continuing to work to provide better results.  Frame issues may well be the 
most important part of the problem to solve, and that is getting more attention now.  All of these issues must be taken 
as a whole, however.  Thus, it is best to reduce expectations while working toward better results.  The anticipated 
RSEs are therefore much larger than what would normally be acceptable, but we are hoping for improvements before 
publication.   
 
Additional technical information is available in Appendix C of Electric Power Monthly. 
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Weekly Surveys 

Form EIA-800, “Weekly Refinery Report” 
Form EIA-801, “Weekly Bulk Terminal Report” 
Form EIA-802, “Weekly Product Pipeline Report” 
Form EIA-803, “Weekly Crude Oil Stocks Report” 
 
Forms EIA-800/1/2/3 collect data on  
• The operations of petroleum refineries and blending plants (800), 
• Stock levels of selected finished petroleum products that are held in custody by the responding operators (801) and 

pipeline companies (802), and 
• Crude oil stocks (803). 
Specific product stock data collected include reformulated, oxygenated and other finished motor gasoline, motor 
gasoline blending components, naphtha- and kerosene-type jet fuels, distillate fuel oil by sulfur content, and residual 
fuel oil.  Data are collected from a sample of petroleum refineries (800), bulk terminal operators (801), pipeline 
companies (802), and companies that transport or store 1,000 barrels or more of crude oil (803) on a Petroleum 
Administration for Defense (PAD) District and sub-PAD District basis.  
 
Form EIA-804, “Weekly Imports Report”:  Form EIA-804 collects data on imports of crude oil and selected 
petroleum products by PAD District or sub-PAD District.  Specific products addressed are crude oil, reformulated, 
oxygenated, and other finished motor gasoline, motor gasoline blending components, naphtha- and kerosene-type jet 
fuels, distillate fuel oil by sulfur content, residual fuel oil, liquefied petroleum gases, and other petroleum products.  In 
addition, imports of crude oil by country of origin are collected.   These data are provided by a sample of importers of 
record who import petroleum into the 50 States and the District of Columbia.  
 
Form EIA-807, “Weekly Propane Telephone Report”:  Form EIA-807 collects data on production, stocks, and 
imports of propane.  Respondents are a sample of refineries, bulk terminals, petroleum product pipelines, petroleum 
product importers, and natural gas processing plants located in PAD Districts I, II, or III. 
 
Sample Frame (WPSRS Forms: EIA-800 through EIA-804) 
The sample of companies that report weekly in the WPSRS was selected from the universe of companies that report 
monthly. All sampled companies report data only for facilities in the 50 States and the District of Columbia. The frame 
from which the EIA-800 sample is drawn includes all operating and idle petroleum refineries and blending plants in 
the 50 States and the District of Columbia. The EIAB801 sample frame includes all bulk terminal facilities in the 
United States and its possessions that have total bulk storage capacity of 50,000 barrels or more, or that receive  
 
Sample Design:  The sampling procedure used for the surveys in the WPSRS is the cut-off method. In the cut-off 
method, companies are ranked from largest to smallest on the basis of the quantities reported during some previous 
period. Companies are chosen for the sample beginning with the largest and adding companies until the total sample 
covers about 90 percent of the total for each item and each geographic region for which weekly data are published. 
 
                                              Weekly              June 2003          Weekly 
                                               Form               Frame Size      Sample Size 
     Refiners (Refineries) EIA-800                 259 (396) 74 (257) 
     Bulk Terminals                EIA-801                 251                    67 
     Products Pipelines          EIA-802                   83                   40 
     Crude Oil Stock Holders EIA-803                 147                    62 
     Importers                         EIA-804                174                    83 
 
The geographic areas were defined as: 
• The 24 States in which No. 2 distillate was a significant heating source and 50 States and the District 

of Columbia for residual and motor gasoline,  
• The 25 States in which propane was a significant energy source, or as  
• The PAD Districts for districts where not all State estimates are provided.  
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The type-of-sale classifications were retail and resale for motor gasoline and residual fuel oil, and 
residential and nonresidential retail and wholesale for distillate and propane.  Four volume-of-sales strata 
(certainty, zero, low, and high) were defined with volume boundaries differing by State, sales type, and 
product. 
 
Survey data gathered from the respondents invariably contain incomplete reporting, nonresponse, and values that fail 
editing. Imputation for nonrespondents in the WPSRS data base is performed after the company reports have been 
checked and entered into the system. The imputed values are exponentially smoothed means of recent weekly reported 
values for this specific company. The imputed values are treated like reported values in the estimation procedure, 
which calculates ratio estimates of the weekly totals. First, the current week’s data for a given product reported by 
companies in a geographic region are summed. (Call this weekly sum, Ws.) Next, the most recent month’s data for the 
product reported by those same companies are summed. (Call this monthly sum, Ms.) Finally, let Mt be the sum of 
most recent month’s data for the product as reported by all companies. Then, the current week’s ratio estimate for that 
product for all companies, Wt, is given by:              
            W t = Mt  * Ms 
                    Ms 
This procedure is used directly to estimate total weekly inputs to refineries and production. To estimate stocks of 
finished products, the preceding procedure is followed separately for refineries, bulk terminals, and pipelines.  
Total estimates are formed by summing over establishment types. 
 
Weekly imports data are highly variable on a company-by-company basis or a week-by-week basis. Therefore, an 
exponentially smoothed ratio has been developed. The estimate of total weekly imports is the product of the smoothed 
ratio and the sum of the weekly reported values and imputed values. 
 
Additional technical information is available in Appendix A of Weekly Petroleum Status Report. 
Form EIA-912, “Weekly Underground Natural Gas Storage Report”:  Form EIA-912 collects information 
on weekly natural gas inventories in underground storage facilities in three U.S. regions.   Respondents are a sample of 
U.S. underground natural gas storage operators. 
 
Sample Design:  The sample for the EIA-912 is drawn from the list of respondents to Form EIA-191, "Monthly 
Underground Natural Gas Storage Report" for the purpose of preparing estimates of natural gas in underground storage 
facilities in each of three regions. The Form EIA-191 is completed by all operators of underground natural gas storage 
fields in the United States. Data are provided for storage volumes in each storage field and reservoir. Each month EIA 
has presented these data in the Natural Gas Monthly aggregated by State and AGA storage region. Approximately 110 
underground natural gas storage operators report for their operations at 415 storage fields.  
 
Sample Frame:  To prepare the sampling frame for the EIA-912 for each region, reported volumes of working gas in 
storage as reported on the Form EIA-191 for the end of October 2001 were aggregated by storage operator and AGA 
region. A stratified sample of companies was selected from the list of operators to achieve a target standard error of the 
estimate of working gas in storage which was no greater than 5 percent of the estimate for each region. (Two operators 
in the Eastern Region and three in the Producing Region were removed from the frame for sampling purposes because 
they showed no variation in inventories for the preceding two years. They will be represented in estimation by 
constants. See the estimation section of this report.)  
 
Stratum:  For each region, two strata were formed: a certainty stratum from which all operators were selected and a 
noncertainty stratum from which other operators were selected with probability proportional to size. No special 
stratification was done to distinguish depleted oil and gas fields, aquifers, or salt caverns. The certainty stratum 
consisted of the larger operators in the region as well as all operators with storage fields in more than one region. 
Reports of operators in the certainty group contribute nothing to sampling error. Experiments with the frame indicated 
the target standard error of 5 percent of the estimate could be met with the certainty group in each region containing no 
less than 85 percent of the October working gas volumes. The probability of selection for members of the noncertainty 
stratum was proportional to their October working gas volume. 
 
Initially EIA selected 50 respondents in the sample. A notice was sent to sampled operators in February 2002 
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informing them of the new survey and their selection to the survey sample. Companies were instructed to report a 
single region-wide working gas amount for the specific fields in each region for which they were reporting information 
on the monthly Form EIA-191. This letter also included a list of fields which EIA expected to be represented in each 
AGA region on the weekly report. When notified of their inclusion in the sample for the EIA-912 survey, some 
companies told EIA that their information systems supported reporting on a larger set of fields than those for which the 
individual storage operator or operators had been selected. EIA allowed consolidation of information over fields for 
which monthly submissions are received from several storage operators, creating hybrid respondents to enable the 
EIA-912 processing system to link monthly and weekly information. As a result, the original selection of 50 operators 
has yielded a reduced set of 45 respondents, representing a slightly greater proportion of storage operations than had 
been included in the sample as originally drawn. 
 
Final coverage levels for the sample, in terms of reported working gas in storage at the end of October 2001, were: 

East Consuming Region 93 % 

West Consuming Region 94 % 

Producing Region 90 % 

 
The Energy Information Administration was also notified of the sale of storage fields to different operators after 
October 2001. To accommodate the information acquired after notification, EIA created an updated mapping of 
storage fields represented in both the weekly and monthly reports. This is an essential part of the estimation 
methodology. 
 
The sample panel will be rotated annually, with the new sample based on the end of October working gas volumes 
submitted on Form EIA-191. Companies in the certainty group, because of their large size, may be expected to 
continue to qualify as a certainty company. Those selected from the noncertainty groups are subject to change from 
year to year.  Rotation of the panel will take place in April. 
 
EIA will estimate current working gas inventory for a region based on the following formula. For each region, the 
estimate may be characterized as 

 
where: = Estimate of working gas for a region 
MWG = Working gas in storage for all operators in region for reference month, 
mwg = Working gas in storage for sampled operators in region for reference month 
wwg= Working gas in storage for weekly sample operators in region for collection week  
K = Constant volumes of working gas for operators excluded from the frame 
 
The estimate for the United States is the sum of the estimates for the three regions.  
 
The ratio used to calculate the regional estimates from the aggregate reports of the sample may vary 
each week as a result of different weekly sample response rates. For example, when a sample member does not report 
in a given week, the volume of its monthly working gas report will be excluded from the denominator of the ratio. This 
increases the ratio by which the weekly sample volume is multiplied. In addition, if a company reports a value that 
does not pass standard edit checks and the issues are not resolved satisfactorily by the time estimates need to be 
prepared, EIA may treat the company as a non-respondent. This increases the estimation ratio accordingly. 
 
Imputation of region-specific data values to address non-response or data quality problems of individual companies 
will not be done initially because the EIA does not have sufficient historical weekly data about company-level storage 
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activity. The question of imputation will be reviewed after several months of weekly data have been assembled. 
 
The inventory measures used in the terms MWG and mwg will be updated each month after processing of the monthly 
EIA-191 has been completed and that becomes the "reference month" referred to above. When the reference month is 
changed, estimates for both the current and prior week will be calculated using the same reference month. The 
calculation of differences between the current week and prior week will be made with estimates which have used the 
same sample expansion ratio. Following the AGA practice, EIA will report a revision when the cumulative effect of 
changes is at least seven billion cubic feet at either the regional or national level. Incorporation of a new reference 
month may result in a revision for the prior week if the change in the estimate exceeds this level. 
 
Standard Errors:  The standard error of an estimate is a statistical measure indicating the probable range of variation 
due to sampling. If several samples of the same size and design were drawn from the same sample frame, results of the 
samples would differ simply because of the values reported by the different members of each sample. The variance of 
the estimate within each region is calculated based on statistical theory that refers to a very large number of samples of 
the same size and design. The variance of the estimate at the national level is the sum of the variances for each region. 
The standard error in each case is the square root of the variance.  
 
The formula for which to calculate the variance - which applies only to the noncertainty stratum - is: 

 

Where: = Estimate 
Nh = Number of companies in the stratum 
nh = Number of companies sampled in the stratum 
yi = Working gas reported by respondent for the week 
xi = Working gas reported by respondent for end of reference month 
R = Regional ratio of weekly working gas to working gas at end of reference month for respondents (wwg/mwg).  
 
See “Weekly Underground Natural Gas Storage” for additional information on Methodology. 
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Appendix III: Relative Standard Error under a Superpopulation (RSESP) 
 
Relative standard errors (RSEs) are very useful indicators of survey error, and because it is impossible to 
eliminate all survey error, it is important to have such a measure to aid in decision making.  Estimated RSEs have 
limits, however.  Although they rely on the data collected to estimate population variance, and are therefore 
impacted by nonsampling error, application is only across data not collected, to indicate the likely magnitude of 
error due to the estimation of data not observed.  Therefore, as sample sizes become larger relative to corresponding 
populations, RSE estimates are forced toward zero, no matter how great the nonsampling error or the inherent 
variance.  A complete census will always have an RSE of zero.  If nonsampling error is large, we would like to 
know that.  Estimated RSEs do not directly nor completely account for bias either.  Still, they are useful.   
 
It might be more useful at times to adopt an indicator of error that does not become zero for a census.  For design-
based sampling, we could remove the finite population correction factor.  For model-based sampling or regression 
imputation we could estimate standard errors using imputed values in all cases, to include substituting for the 
observed values.  The latter case could also be used to compare imputation model performance directly as in 
“Applied Multiple Regression for Surveys with Regressors of Changing Relevance: Fuel Switching by Electric 
Power Producers,” found at http://interstat.stat.vt.edu/InterStat/ARTICLES/2003/abstracts/Y03002.html-ssi.  Such 
a relative standard error with regard to a superpopulation could be designated the RSESP.   
   
The RSESP is impacted by (1) inherent variance in the population, (2) sampling error, which also is impacted by 
1, and (3) nonsampling error.  As an indicator of total survey error, perhaps the RSESP ideally should ignore 
inherent variance when there is a complete census.  This does not happen.  However, nonsampling error does 
impact the RSESP, and the fact that higher inherent variance is also a factor may serve a further useful purpose.  It 
may be helpful to indicate the instability of the results obtained.  (See the “Population of Inference” section in 
Graham Kalton’s article in the Journal of Official Statistics, June 2002, found at 
http://www.jos.nu/Articles/abstract.asp?article=182129, pp 132-134.)  Thus, the RSESP may be a very useful, 
succinct, and easily applied, general performance indicator.   
 
In “Using Prediction-Oriented Software for Survey Estimation,” found at 
http://interstat.stat.vt.edu/InterStat/ARTICLES/1999/abstracts/G99001.html-ssi, hydroelectric generation data 
observed in the West and Northwest were used for illustration, and below, some of those same data were used to 
create a table, now to include estimated RSESP values.  
  

Imputation Examples 
 Region   Population Size, N Number of Obs., n RSE  RSESP  
NCDC West 
(CA & NV) 

233 206 0.7% 3.3% 

NCDC Northwest 
(WA, OR & ID) 

147 134 0.2% 2.4% 

Pacific Contiguous 
Census Division 

331 296 0.2% 1.9% 

NCDC West 
(CA & NV) 

233 233 0% 3.0% 

NCDC Northwest 
(WA, OR & ID) 

147 147 0% 2.4% 

Pacific Contiguous 
Census Division 

331 331 0% 1.8% 

 
Further insight is found in “Practical Methods for Electric Power Survey Data” on the Internet at 
http://interstat.stat.vt.edu/InterStat/ARTICLES/2002/abstracts/L02001.html-ssi.   
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Appendix IV:  Alternative Approaches to Data Comparison 
 
EIA Analysts frequently compare estimates – time series, between weekly and monthly data series or monthly 
and annual series, between end-user and supplier surveys, and between EIA data and other sources.   
Below are four examples of data comparison: 

• Analysts in the End User Consumption Division conduct data comparison to identify structural changes in 
energy consumption and energy intensity, 

• Analysts in the Petroleum Division conduct data comparisons of weekly and monthly data to ensure 
reliability and consistent of the data series, and 

• Analysts in EMEU (and OIAF) conduct data comparisons in order to integrate data from supplier and end-
user surveys. 

 
Relative Standard Errors are a useful tool in conducting data comparison.  Information below provides a summary 
and hypertext links to technical notes. 
 
End Use Consumption comparison of estimates between 1994 and 1998 
John Preston (EMEU) conducted comparison of 1991 MECS and supplier surveys.   
 
The abstract published in Monthly Energy Review, October 1994 states: 

The Energy Information Administration tracks U.S. energy flows by gathering data on both energy supply 
and energy consumption. While it might seem that those tallies should be equivalent, there are important 
differences between the supplier and end-user surveys that must be considered when comparing their 
respective results. This article explores some of those differences by disaggregating and comparing two 
estimates of industrial-sector total energy consumption, one derived from supplier surveys that are 
compiled and published in the State Energy Data Report and the other from the Manufacturing Energy 
Consumption Survey (an end-use survey). 

 
Petroleum Division evaluation of accuracy of weekly estimates and monthly data 
Tammy G. Heppner and Carol L. French (OOG) conduct comparison of weekly and monthly petroleum supply 
data.  The address factors affecting data accuracy and assess data accuracy using the six measures: (1) error, (2) 
percent error, (3) mean absolute error, (4) mean absolute percent error, (5) range, and (6) median.  
 
The overview is extracted from “Accuracy of Petroleum Supply Data”: 

Petroleum supply data collected by the Petroleum Division (PD) of the Energy Information Administration 
(EIA) showed an improvement in the accuracy of the 2000 data from good, to better, to best, for initial 
estimates to final values. These data were presented in a series of PD publications: the Weekly Petroleum 
Status Report (WPSR), the Winter Fuels Report (WFR), the Petroleum Supply Monthly (PSM), and the 
Petroleum Supply Annual (PSA). Weekly estimates in the WPSR and WFR were the first values available. 

 
Figure FE1 illustrates that as reporting time increases from the weekly estimates to the interim monthly 
values to the final petroleum supply values, there is an improvement in the accuracy of the data. For the 
monthly-from-weekly (MFW) data, respondents have the shortest reporting time, and the data are least 
accurate but “good.” For the PSM data, respondents have a longer reporting time than the weekly, and the 
data are more accurate or “better.” For the PSA data, respondents have the longest reporting time, and the 
data are the most accurate or “best.” For 2000, 66 petroleum supply data series were analyzed to determine 
how close the PSM values were to the final PSA values. For these series, 37 out of the 66 were within 1 
percent of the PSA values in terms of mean absolute percent error as compared to 32 in 1999. Sixty-one 
petroleum supply data series were analyzed to see how close the MFW estimates were to the final PSA 
values. For these 61 series, 24 were within 2 percent of the PSA values in terms of mean absolute percent 
error and, of those, 8 were within 1 percent, compared to 23 and 9, respectively, for 1999. 

 
Two major factors that contribute to the PSM values being more accurate than the MFW estimates are: (1) 
the greater length of time between the close of the reference period and the publication date of the PSM; 
and, (2) most MFW values (weekly data converted to a monthly value) are based on company’s operational 
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records whereas PSM values are generally extracted from company’s accounting systems, the later being 
more accurate. The greater length of time allows more in-depth review of the data by the respondents and 
EIA. 

 
Within 2 months of the close of a reference month, interim values are published in the PSM. The weekly 
data are more quickly available. The WPSR is available electronically 5 days after and in hardcopy 7 days 
after the close of the reference week (excluding holiday weeks). WFR data are available electronically and 
in the WPSR. About 5 months after the end of the reference year, final monthly values, reflecting 
resubmissions, are published in the PSA. 

 
Historically, the weekly publications (WPSR and WFR) and the monthly publication (PSM) provided 
volumes of crude oil and petroleum products data at relatively increasing levels of accuracy. This article 
provides petroleum analysts with a measure of the degree to which, on average, estimates and interim 
values vary from their final values. 

 
End Use Consumption comparison of end-user estimates with supplier surveys estimates 
Stephanie Battles (EMEU) prepares tables comparing estimates between 1994 and 1998 manufacturing sector.  This 
involves evaluating if the estimates for 1998 are significantly different from those in 1998. MECS findings and 
assessment of the statistically significance between estimates is provided on the MECS homepage at 
http://www.eia.doe.gov/emeu/mecs/trends/94compare98.pdf. 
 
 


